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anchored to cells of the body, and then the other, the toxophore,
exerts its harmful effects. Antitoxin, by combining with the hapto-
phore group, prevents the combination of the toxin with the tissue
cells. It apparently does not materially alter the constitution of
the toxin or destroy it; in fact, in certain instances the toxin can be
separated again from its union with antitoxin.
Ehrlich's view with regard to the dual constitution of toxins is
supported by the fact that they may undergo change to form what are
known as toxoids. These are toxins which have lost their toxicity in
varying degree but still can combine with antitoxins in virtue of their
haptophore group. They thus act as antigens and can be used as
such in the process of active immunisation. Toxoids may form
naturally from toxins in course of time or they may be readily pro-
duced from them by treatment with various chemicals such as
formalin, etc.
(b) Agglutinins. In this case, the antibody unites with the
antigen (the bacteria or other organisms) and causes clumping
or agglutination of the organisms previously distributed as a
uniform suspension in saline fluid. Here again there is a specific
union of the two bodies, antigen and antibody, and the agglutina-
tion results from some physical change specifically produced, which
appears closely allied to precipitation (vide infra). It may be added
that the presence of electrolytes is necessary for the occurrence
of agglutination. Whether or not agglutination per se is of importance
in connection with immunity, so far as the destruction of organisms
in the body is concerned, the development of agglutinins is part of
the immunity reaction, and proceeds on the same lines as that of other
antibodies. In view of what has been said in regard to the specific
nature of antibodies, it will be seen that agglutination can be used
for purposes of diagnosis, and that in two directions. In a case of
disease, agglutination of the particular bacterium (under proper
precautions) by the patient's serum in sufficient dilution points to
infection with that bacterium; the disease may thus be diagnosed.
On the other hand, a particular antiserum can be used to identify
bacteria ; for instance, if we have two cultures of bacteria otherwise
similar, one of which has been used as the antigen to prepare an
antiserum, and if the agglutinin titres of this antiserum with the
known antigen and the unknown bacterium are equal, this is strong
evidence that they are of the same species.
(c) Precipitins. The formation of antibodies occurs with numerous
harmless proteins, provided that they are foreign to the tissues of the
animal injected. The serum of an animal injected into another animal
of different species is followed by the appearance of an antibody which
is called a c precipitin/ because it leads to the formation of a precipitate
when added to the serum used for injection. Each precipitin thus
produced is practically specific, that is, it produces its action only with
the serum used for injection ; though there is also sometimes a slight